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HIGHLY CONFIGURABLE REAL TIME PROCESSING SOLUTION 
FOR MEDICAL IMAGE DATA 
S. Groß1, T. Stehle1, A. Behrens1, T. Aach1 
1 RWTH Aachen University, Institute of Imaging and Computer Vision, Germany 
 
1.  Introduction 
Health is one of the core needs for humans in life. To 
protect and restore health, medical technology has 
been developed to provide a wide information range 
and decision base for physicians.  
Many medical examinations require the acquisition of 
medical image data for an exact diagnosis [1].  An 
example is coronary angiography where inflow and 
outflow of contrast agent in the coronary arteries 
provide crucial information for the planning of 
interventions. Medical imaging techniques include x-
ray, computer tomography, ultrasound, magnetic 
resonance imaging and endoscopy. 
 
2. Problem description 
Several imaging modalities and a variety of image 
processing algorithms are available in medical 
environments or currently under development.  
A platform offering core services for real time video 
processing, storing, and display is needed as a base 
for operation and development of medical services. 
An interface to available medical sources and a 
process management for the algorithms are 
mandatory to support the medical practitioner with 
enhanced image data.  
 
3. Solution method 
Main implementation goals of our solution are high 
flexibility and extensibility while consuming a low 
amount of CPU time for video handling and display. 
We use standard personal computer hardware 
components for solid performance at a reasonable 
price. Our hardware platform consists of two Intel 
Xeon Dual Core processors with 2.2 GHz and a 
powerful ATI video controller. Two 500 GB SATA2-
hard drives are available for simultaneous data 
storage and reading. 
A frame grabber card is installed for video acquisition 
from medical image sources offering composite or s-
video signals. 
The development platform is Microsoft Visual Studio 
2003.Net with an integrated Intel C++ Compiler 9.1 
for Windows for better multi threading support and 
faster code. The video output is based on Microsoft 
DirectX. We use the Intel Open Computer Vision 
library (OpenCV) for image manipulation and 
FFmpeg libavcodec for video file access.  
 
4. Results 
RealTimeFrame is a solution for real time video 
processing in medical environments [2]. It provides 
services for image acquisition, data storage and 
image processing. It has been used as a basis for 
the implementation of our fascia enhancement 
algorithm and currently serves as platform in the 
associated clinical trials [3]. 
 
5. Innovative contributions 
The system was developed to be highly extendable 
and to support further development of additional 
sources and processing modules in the future. 
We therefore designed source plug-ins by en-
capsulating image source functionality in dynamic 
link libraries (DLLs). Video source plug-ins shipped 
with RealTimeFrame are SourceFrameGrabber for 
accessing the frame grabber card, SourceVideo for 
accessing video files and SourceSingleImage for 
loading image sequences from the hard drive. 
RealTimeFrame uses the same encapsulation tech-
nique for image processing steps.  
Documented examples and ready-to-use templates 
for source and processing modules are included in 
the source code. Thus, adding further plug-ins to the 
functionality range is straightforward.  
The module initialisation is performed at start up and 
the GUI offers control and configuration options for 
all RealTimeFrame plug-ins found. RealTimeFrame 
can run through an entire chain of processing steps 
before an image is displayed. The process chain 
may include filtering, analysis, and saving frame 
sequences or entire videos in any given combination. 
The process chain can be configured via GUI and 
turned on and off during an intervention. 
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